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Boundedness of Several Kinds of Operators on Grand Variable

Function Spaces

ABSTRACT

Many practical problems in natural science and engineering
technology, such as nonlinear elastic mechanics, fluid dynamics and
image restoration, are characterized by exponent variable growth.Since
the mathematical models proposed for these practical problems are
generally partial differential equations with variable exponent growth, the
study of the existence and regularity of the solutions of such partial
differential equations needs to be carried out within the framework of the
variable exponent function space. The variable exponent function space is
fundamentally different from the classical function space, which provides
a suitable framework for studying the properties of the solutions of
nonlinear partial differential equations with variable exponent growth.

Based on the research of a large number of scholars on the
variable exponent function space in recent years, this paper studies the
boundedness of several types of operators and their commuters in the
variable exponent function space, and the main results are as follows:

In Chapter 1, the development process of variable exponent function
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space and the current status of related research at home and abroad are
summarized, and the main research contents of this dissertation are
introduced.

In Chapter 2, the boundedness of the parametric Marcinkiewicz
integral operator in the grand variable exponent Herz space is
demonstrated.

In Chapter 3, the boundedness of the higher-order commutators of
the parametric Marcinkiewicz integral operator in the grand variable
exponent Herz space is studied, and it has been proved that

whenb € BMO ,the higher-order commutator [b",(] satisfies

5", 6301 Bl |

m
*
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In Chapter 4, the boundedness of the multilinear commutators of the
Marcinkiewicz integral operator in the grand variable exponent
Herz-Morrey space is studied, and it is proved that when beBMO  the
multilinear commutator [b,x,] satisfies

This article mainly expands the boundedness of several types of

— m
(b, ug](f)\\mzt,;)ﬂm,,) STTIO1 I sy

operators and commutators in classical function spaces, and extends the
boundedness of these operators to variable exponent function spaces,
further enriching the theory of variable exponent function spaces.

Li Xiaoyan (Applied Mathematics)

Supervised by Wang Liwei
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